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Description 

This invention relates to a street sweeper ma- 
chine with trash pick-up and transport capabilities 
defined in the preamble of the accompanying 5 
Claim 1 and disclosed in WO-A-8 401 401 and in 
EP-A-0 189 371. 

As is known, some street sweeper machines 
designed for large surface sweeping, such as ur- 
ban surfaces, are configured with a driver's cab, a lo 
tank containing water to be delivered to a surface 
being swept to damp it preparatory to sweeping 
proper so as to keep down dust, a bin for collecting 
trash picked up from the ground, brushes in con- 
tact with the ground surface, and a trash conveyor 75 
operative to receive trash from the brushes and 
discharge them into the trash bin. The brushes 
usually Include both side and front brushes of 
frustrum or cup-like shape which are laid with their 
. axis of rotation transverse to a surface to be swept, 20 
and a cylindrical or roll brush having its axis of 
rotation substantially parallel to said surface in a 
substantially center area of the machine. 

The side and front brushes direct trash to the 
roll brush, aid the latter redirects it to said trash 25 
conveyor, 

A street sweeper with two side brushes and a 
cylindrical brush is shown in the application WO-A- 
8 401 401. 

In this sweeper a framework is supported by a 30 
pair of rear wheels and a single steerable front 
wheel is provided. 

The Patentee has made machines of the afore- 
said type wherein the trash conveyor is located 
between the trash bin and the driver's cab. and 35 
extends vertically upwards from an area close to 
the ground surface in order to pick up trash more 
effectively, thereby the machine Is split Into two 
discrete regions: a forward region comprising the 
driver's cab, the engine, and steerig front drive 40 
wheels, and a rearward region mostly engaged by 
the trash bin. 

The trash conveyor is formed with plural mov- 
ing paddles carried on chains and driven thereby, 
the chains t>eing driven by sprocket wheels which 45 
are in turn driven by a specially provided motor. 

The machines of the type just described have 
shown their operability and are quite compact In 
size for a given load capacity and throughput. 

It has been found, however, In actual use that it 50 
is sometimes, desirable to increase the machine 
load capacity an dimensions, and more generally 
its overall performance. 

This because dumping sites and trash inciner- 
ators tend to be established at Increasingly longer 55 
distances from cities, on account of the growing 
concern for pollution problems brought about of 
necessity by dumping sites and incinerators. Like- 
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wise, trash conversion plants for reclaiming power 
or any reusable substances contained therein tend 
to be established further away from dwelling areas. 

As a result, the trash bin should be of sufficient- 
capacity to not only provide for continued operation 
for many hours a day, but also so that frequent 
round trips to dumping sites or trash incinerator 
plants are not required. 

Ideally such a machine should be able to op- 
erate for a whole day to pick up triash and only 
reach the dumping site or incinerator, which may 
be several kilometers away, at the end of the daily 
work cycle. 

Actual tests carried out by the Patentee have 
shown that machines of the type as aforesaid can- 
not be provided by merely enlarging prior ma- 
chines or their trash bins. 

In particular street sweeper machines, in order 
to carry out with adequate acicuracy the basic trash 
picking up operations, are in the first place required 
to reach quickly and accurately all the areas to be 
swept clean, while avoiding the many obstructions 
encountered. Large size machines cannot move 
with sufficient nimbleness among the obstructions 
presented by cities unless a large steering angle is 
provided for their steering wheels. However, this 
appears to be irreconcilable with the sweeping op- 
eration: with a large steering angle, the paths trav- 
elled by the font and side brushes which direct the 
trash material leave over the ground path merits 
which do not overiap the path of the substantially 
centrally located cylindrical or roll brush. 

it follows that not only are unswept areas left 
over the ground but also areas with dust and trash 
build-ups, that is with trash gathered by the side 
and front brushes which the roll brush has failed to 
pick up. 

Further, if the steering angle of the wheels Is 
increased, the roll brush, which has its axis of 
rotation substantially parallel to the ground and 
perpendicular to the main longitudinal dimension of 
the machine, may be dragged along paths which 
Involve increased cross skidding thereof over the 
ground, that is paths having a large component 
parallel to the axis of the roll brush. 

Such skidding movements tend to cause the 
bristles comprising the roll brush to be flexed to- 
wards the axis direction. It ifollows that, in tight 
cornering, the roll brush becomes distorted and 
flattens along the axis direction, thereby no longer 
being able to perform correctly its basic funtion of 
ground sweeping and above all of directing the 
trash material to the vertical conveyor. It may be 
also appreciated that such distortion of the roll 
brush brings about increased wear of the same and 
the need for replacement at frequent intervals. 

In order to increase the steering angle it is 
known to make front wheels and rear wheels all 
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Steering wheels. For example the application EP-A- 
0 189 371 discloses a snow removal vehicle with a 
roll brush and with steering members adapted to 
dispose all the steering wheels, during cornering, 
with their axes of rotation convergent on a steering 
centre close to the band defined by generatrix lines 
of the roll brushes. But this technical solution does 
not overcome the cited drawbacks. 

With large size machines, maneuverability is 
also affected by lack of direct visibility by the 
driver of the areas be'mg worked upon. The use of 
a variety of viewing mirrors can only partly remedy 
this problem. 

It should be noted that if the engine of prior 
machines is rated higher to afford adequate speed 
during the trips to dumping sites or incinerators, 
the net result is again an inadequate piece of 
machinery with poor street maneuverability. 

In fact, in order to carry out the various street 
sweeping operations, powerptants are required 
which can operate for long periods at very low 
speeds, and which can operate at such very low 
speeds smoothly with no jerky response to controls 
so that all the movements can be controlled in an 
easy and accurate manner. 

By enlarging prior machines and increasing 
their power, additional drawbacks are introduced, 
such as a higher vertical reach of the conveyor 
where the trash bin is made exceedingly large. 
This in order to ensure adequate filling of the bin, 
even when the latter has been filled almost to the 
brim. 

It follows that the chains holding the trash 
conveyor paddles, which are to nearly span the full 
height of the bin from an area proximate the 
ground surface and wich are subjected to signifi- 
cant stresses, cannot always be tensioned as it is 
desirable. Stack tensioning results In reduced ef- 
fectiveness of the conveyor. 

Owing to such drawbacks, street sweeping ma- 
chines of the above mentioned type are currently 
made in relatively small sizes and cannot meet the 
above-noted work demands without involving sig- 
nificant breaks lasting upward of several hours for 
transporting the picked up trash a long distance at 
the end of the working cycle. 

This being the situation, the technical aim un- 
derlying this invention is to devise a machine of the 
type noted above and of a large size, whereby the 
cited drawbacks can be substantially overcome. 

Within this technical task, it is an important 
object of this invention to provide a machine which, 
while having large dimensions, a large load capac- 
ity, and adequate travel speed capabilities over 
roads and highways, is efficient, easily maneu- 
vered, and convenient to control during the street 
sweeping operations. 

The technical task set forth above and the 



object specified are substantially achieved by a 
street sweeping machine as described in Claim 1. 
Preferred embodiments of the invention are speci- 
fied in Claims 2 to 12. 
5 The invention's features and advantages will 
• become more clearty apparent from the following 
description of a preferred emtx)diment of a ma- 
chine according to the invention, to be taken in 
conjuction with the accompanying drawings, where: 
10 Rgure 1 is a partly cut-away side elevation view;. 
Figure 2 shows the paths travelled by the 
bushes of the machine under full steering lock; 
Rgure 3 is a partly cut-away rear view showing 
schematically the machine of Figure 1; 
T5 Rgure 4 shows the fluid-operated devices aid 
kinematic elements provided for steering the 
wheels, seen partly from below; 
Rgure 5 is a longitudinal section through the 
upper portion of the vertical trash conveyor 
20 shown in Figure 1; and 

Rgure 6 shows schematically some control 
members. 

With reference to the drawing views, the street 
sweeping machine of this invention is generally 

25 indicated at 1 . 

Briefly and with specific reference to Figure 1, 
the machine 1 comprises a frame 2 rigid at the top 
with a driver's cab 3 and at the bottom with two 
front wheels 4a and 4b, In this specific instance 

30 drive wheels, and two rear wheels 5a and 5b. 
Designated a are the left-hand side wheels and b 
the right-hand side wheels, relatively to the forward 
travel direction. Each wheel has. of course, an axis, 
or axis of rotation, and in steering said axes would 

35 converge together. 

The frame 2 has a main longitudinal dimension, 
and this longitudinal dimension coincides in prac- 
tice with the direction of straight ahead travel of the 
machine 1 . in parallel with this dimension there are 

40 two longitudinal side frames, a right one and a left 
one, at which the wheels are located. 

The rear portion of the frame 2 is engaged with 
a trash bin 6 on the interior whereof there are 
provided, at an elevated location, a bank of filters 7 

45 and a first portion 8a of a suction duct placed 
downstream of the filter bank 7. A second portion 
8b of the suction duct connects the first portion 8a 
to a suction turbine 9 rigid with the frame 2. 

The filter bank 7 comprises a series of modular 

50 elements 7a which extend substantially throughout 
the length of the bin 6 and over a reduced height. 
The modular elements can be assembled to and 
disassembled from their seats separately. 

A shaker 7b, formed by a rotary rod to which a 

55 continuous eccentric elevation is mounted, is lo- 
cated beneath the modular elements 7a and inter- 
mittentiy hits in its rotary movements the filters 
shaking dust off them. 



3 



5 



EP 0 291 844 B1 



6 



A trash conveyor 10 extends in a substantially 
vertical direction forwardly of the bin 6 substantially 
throughout the width of the frame 2, and is in 
communication with the bin 6 through a top open- 
ing formed In the bin. 

Downwardly of the bin 6 and at a slightly 
rearward location from the conveyor 10. there is 
the roll brush 11. The roll brush 11 has an axis of 
symmetry 12, which is also its axis of rotation lying 
parallel to the surface to be swept and orthogonally 
to the main longitudinal dimension of the frame 2 
of the machine 1. 

A rigid housing 15 holds the roll brush 11 and 
is supported at each side frame by a pair of 
osclllatable parallel elements 16 pivoted to the 
frame so as to form an articulated quadrilateral. 

A water tank 17 is provided between the con- 
veyor 10 and the suction turbine 9, and forwardly 
of tiie roll brush 11 there are arranged, laterally of 
the frame, two counter-rotating cup-like brushes 
18a for directing the trash toward the roll brush 11. 
A third position-adjustable brush 18b is located 
forwardly of the frame 2. 

As shown in Rgure 2. the machine 1 is ad- 
vantageously equipped with a four-wheel steering, 
and the front wheel and rear wheel steerings are 
originally coordinated such that the steering center 
13 of the machine 1, resulting from the intersection 
of the straight lines coinciding witii the axes of 
rotation of all the wheels lies proximate a continu- 
ation of the symmetry axis 12 of the roll brush 1 1 . 

Since, the roll brush 11, while being located 
substantially inwardly of the machine 1. is not 
normally located intermediate the front and rear 
wheels, the steering angles alpha and beta of the 
front wheels 4a. 4b respectively, are different from 
the steering angles delta and gamma, respectively, 
of the rear wheels 5a. 5b. 

Also shown in Figure 2 are the paths 13a, 14a 
travelled in cornering by one end 11a of the roll 
brush 1 1 with either steering by all wheels and the 
steering center 13 proximate the axis 12. or with 
steering by just the front wheels and hence a 
second steering center 14 aligned to the rear axle. 
It may be appreciated that whereas in the former 
case the swept band of the roll brush 1 1 overlaps 
the areas swept by the cup-like brushes 18a, in the 
latter case a strip is left which is swept by neither 
tiie cup-like brushes 18 nor the roll brush 11. 
Lastly, Figure 2 shows the two minimum steering 
radii 13b. 14b the former, as provided by this 
invention, being clearly smaller than the latter. 

The steering memt>ers 22 for tiie front drive 
wheels 4a, 4b and the rear wheels 5a. 5b are 
shown in Rgure 4. 

That figure shows that in the driver's cab 3 
tiiere may be provided two simultaneous control 
stations, affording dual control features, or alter- 



native stations, depending on road traffic regula- 
tions, comprising steering wheels alternately 19a 
and right 19b. Between the two steering wheels, at 
a center location in the driver's cab 3. a dashboard 

5 20 is provided which can be tumed to orientations 
facing the left steering wheel 19a or right steering 
wheel 19b as desired. In the instance of dual mode 
controls, selection of the right or left control sta- 
tions will depend on viewing range afforded by 

10 either for manoeuvering. 

Within the dashboard 20 a control knob 20a 
with a key 20b is provided to set normal front 
steering or coordinate steering on all the wheels. 
Two angle drives 21 connect the steering 

75 wheels 19a and 19b and to steering members 22 
which comprise, first of all. an oil-operated steering 
system 23, known per se, which is supplied oil 
under pressure by a unit 26 Including a reservoir 
27. filter 28, and pump 29. 

20 The oil-operated steering system 23 control, 
the front wheel 4a via kinematic elements or link- 
ages 24 which are lead to first levers 24a engaging 
the wheel 4a directly. 

One end of said first levers 24a is engaged 

25 with the rod of a first piston 30 movable inside a 
first oil-operated cylinder 31. The first cylinder 31 
is in oil communication via two first lines 32 to a 
similar second oil-operated cylinder 33 having a 
second piston 34 whose rod is engaged by second 

30 levers 35a with the rear wheel 5a. 

The first 31 and second 33 cylinders form with 
the first piping 32 a first fluid-operated device 25 
which Is closed and rigidly interiocked with the first 
levers 24a, as well as adapted to provide rigid 

35 coordination of the steering of the wheels 4a and 
5a placed on the same longitudinal side of the 
frame 2. in the example shown the left-hand side, 
engaged by tiie wheels 4a, 5a. In practice, the 
elements 31, 32, 33 form a rigid "hydraulic bar": 

40 for each movement of the piston 30 in the first 
cylinder 31 there must strictiy correspond a move- 
ment of the second piston 34 in the second cyl- 
inder 33. 

Thus, the diaphragm represented by the trash 
45 conveyor 10 is avoided which, as set forth above, 
has expediently a width dimension approximating 
that of the frame 2, while stably interconnecting the 
front and rear wheels. Also provided are front trans- 
fer elements 36 and rear transfer elements 37, all 
50 of a mechanical nature, which coordinate the steer- 
ing actions of the front wheel 4b and the rear wheel 
5b, respectively. 

The front transfer elements 36 extend firom the 
first levers 24a and are led to third levers 36a 
55 engaged directly with the left front wheel 4b. 

The rear transfer elements 37 extend from the 
second levers 35a and are led to fourth levers 37a 
engaged directly with the left rear wheel 5b. 
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A second fluid-operated device 40 is arranged 
to connect to the oil-operated steering system 23 
and extends along the right side of the frame 2 
opposedly from the side engaged by the hydraulic 
bar. This second fluid-operated device 40 com- 
prises a third cylinder 38 engaged with the third 
levers 36a of the front wheel 4b, a fourth cylinder 
39 engaged with the fourth levers 37a of the rear 
wheel 5b, and second piping 41 interconnecting 
the cylinders 38 and 39.. 

A lock assembly 42, advantageously compris- 
ing air-operated members, is operative to lock the 
rear transfer elements 37 when the steering system 
for the rear wheels 5a and 5b is to be deactivated, 
such as on the occasion of trips at relatively high 
speeds. 

The compressed air is supplied to the lock 
assembly 42 from a first electric air distributor 43. 

With the rear wheels locked, a second electric 
distributor 41a is operated to act via the pipes 41 
and 32 to deactivate the second and fourth cyl- 
inders 33 and 39. 

It should be also pointed out that Rgure 4 
shows a third electric distributor 32a connected in 
the first piping 32 to control the oil flow thereth- 
rough. 

The machine 1 is driven fonward by means of 
motive members comprising two motors as shown 
in Figure 6. A first gasoline engine 44 enables fast 
forward driving of the machine 1 via connections 
generally indicated with both full and dash lines 
and comprising a drive 45 having a set of gear 
wheels 45a which receive their motion from a gear- 
box or speed transmission 46 and transfer it to a 
differential gear 47. 

For slow speed forward travel, the machine 1 
uses a second hydraulically operated motor 48 
operated from a pump 49 driven off the gearbox 46 
with the top speed gear engaged. In this case, the 
connections shown by the dash-and-dot lines in 
Figure 6 are engaged and the drive 45 shown in 
dash lines and including the gear wheels 45a is 
disengaged. 

Rgures 1 and 5 show then that the vertical . 
trash conveyor 10 comprises a driveshaft 50 at an 
upper location and a layshaft 51 at a lower location. 
The driveshaft 50 is mounted on two self-aligning 
bearings 52, in tum carried on two movable plates 
53. The movable plates 53 can move vertically 
across the walls 54 of the conveyor 10 and are 
pulled upwards by tensioning members. The latter 
comprise, at each wall 54, a lever 55, a trunnion 56 
welded to the wall 54 and supporting the lever, and 
a first spring 57 engaging one end of the lever 55. 

Also provided is a cam 58 which urges the 
respective movable plate 53 and is stabilized by a 
second spring 59. In actual practice, the cam 58 is 
used to effect the initial or resisting basic position- 



ing and the lever 55 to adjust for any slackening. 

The driveshaft 50 is hollow and carries at one 
end a pin shaft 60a of a small hydraulic motor 60, 
held abutting the driveshaft 50 by a screw link 61. 

5 It follows that there is no direct connection between 
the movable plate 53 and the hydraulic motor 60. A 
key 62 prevents rotation of the hydraulic motor 60, 
while allowing it to move on the driveshaft 50 being 
lowered and raised. A pair of first sprocket wheels 

10 63 are fast with the driveshaft 50 proximate its 
ends and carry two chains 64 which are also 
trained around second sprocket wheels 65 en- 
gaged on the layshaft 51. Paddles 10a are attached 
to the chains 64 for receiving trash material from 

IS the roll brush 11 and discharging it into the bin 6. 
The machine 1 operates as follows. 
At the operator's choice, either all the wheels 
or just the front wheels can be made to steer. 
Steering by all wheels is contemplated, however, 

20 for sweeping operatioris. 

In summary, the steering members 22 act. via 
the oil-operated steering system 23, on the front 
wheel 4a. whence via the first fluid-operated device 
25 tie command to steer is transfenred to the rear 

25 wheel 5a. 

Mechanical transfer elements 36, 37 then co- 
ordinate the movements of the front wheel 4a to 
the front wheel 4b. and of the rear wheel 5a to the 
rear wheel 5b. 

30 The second fluid-operated device 40 is finally 
operated to interiink the front wheel 4b and rear 
wheel 5b. 

The fluid-operated devices 25 and 40 and 
transfer elements 36, 37 engage the wheels via 
35 levers 24a, 35a. 36a, 37a, and it is the size of the 
latter that determines the steering angle for each 
wheel. 

Once the position of the roll brush 11 Is known 
relative to the wheels, said levers are sized, ac- 

40 cording to the invention, to provide steering angles 
alpha, beta, gamma, and delta effective to cause 
the wheel axes to converge to a point close to the 
straight line defined by the symmetry axis 12 of 
the roll brush 11. The steering center formed by 

45 the intersection of the wheel axes shall then be 
more or less close to the frame 2 of the machine 1 
depending on the extent of the steering action. 

During the sweeping operations, the most, ap- 
propriate control station is used in relation to the 

50 direct visual monitoring of the sweeping operations, 
and the machine 1 will use for its propulsion the 
hydraulic motor 48 which ensures flexibility and 
simplicity in steering at very low speeds. On the 
other hand, during road trips to the dumping sites 

55 or incinerators, the gasoline engine 44 is used, and 
steering on the rear wheels can be locked. Even 
where the bin 6 is of a large size, the introduction 
of trash into the bin can take place efficiently by 
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means of the conveyor 10. whose construction is 
unconditioned by the presence of mechanical con* 
nections between the front and rear wheats, and 
whose chains 64 are kept all times taut because 
the motor 60 follows any oscillations of the chain 
driveshaft 50. 

It should be also noted that the position of the 
roll brush 11 is at all times maintained correctly not 
only because the steering center of the machine 1 
Is at all times proximate the continuation of the roll 
brush axis but also because the contact with the 
ground is always exactly calibrated due to the 
articulated quadrilateral formed by the oscillatable 
elements 16. 

The presence of said articulated quadrilateral 
also allows the roll brush 11 to be raised while 
travelling on the road, using the motor 44. 

The invention achieves important advantages 

In fact, maneuverability of the sweeper ma- 
chine is high despite its large size. 

The steering method used for the wheels, with 
different steering angles of the front wheels from 
those of the rear wheels arid the steering center 
proximate the roll brush axis, affords proper skid- 
ding of the roll brush over th^ ground even in tight 
cornering maneuvers. It follows that the roll brush 
1 1 undergoes no distortion in a direction parallel to 
its axis; such as would tend to damage it and 
reduce its efficiency and durability. Further, there 
are no unswept areas and no trash traces are left 
over the ground. 

The steering devices enployed enable coordi- 
nated steering on all the wheels in an accurate 
manner, overcoming the diaphragm created by the 
presence of the trash conveyor. 

In fact the connection piping for the fluid-op- 
erated steering devices takes up little space and 
can be routed through long twisting paths without 
difficultyi 

Propulsion of the machine with two different 
motors meets the requirement for high travel 
speeds where required and low, easily controlled 
speeds during the sweeping work: 

Note should be taken of that the first gasoline 
engine need not t>e stopped with tiie second motor 
in operation, and that in order to vary the drive to 
the drive wheels it is sufficient to engage or dis- 
engage mechanical members. 

Claims 

1. A street sweeper machine (1) for picking up 
and transporting trash, comprising: a frame (2) 
having a main longitudinal dimension and en- 
gaging at least front wheels (4a, 4b) and rear 
wheels (5a, 5b) whose axes of rotation con- 
verge together in cornering, a driver's cab (3), 
motor members (44, 48), a trash bin (6), a roll 



brush (11) having a symmetry axis (12) sub- 
stantially parallel to a surface to be swept and 
lying transversely of said longitudinal dimen- 
sion, a trash conveyor (10) adapted to convey 

5 trash from said roll brush (11) to said bin (6). 

and characterized in that it comprises steering 
members (22) engaging all of said wheels (4a, 
4b, 5a, 5b) to make them all steering wheels, 
and adapted in cornering to dispose said 

10 wheels (4a, 4b, 5a, 5b) with their axes of 
rotation convergent on a steering center (13) 
proximate a continuation of said symmetry axis 
(12) of said roll brush (11). 

15 2. A machine according to Claim 1 , wherein said 
steering members (22) are adapted to define 
. steering angles for said front wheels (4a. 4b) 
and steering angles for said rear wheels (5a, 
5b) which differ from each other, said roll 

20 brush (11) being offset from an intermediate 
position to said front wheels (4a, 4b) and said 
rear wheels (5a. 5b). 

3. A machine according to Claim 1. wherein said 
25 steering members (22) comprise, for steering 

said front (4a, 4b) and rear (5a, 5b) wheels, at 
least one fluid-operated device (25) having cyl- 
inders (31 , 33) engaging at least one said front 
wheel (4a) and at least one said rear wheel 

30 (5a), and having piping (32) for said cylinders 

(31, 33) engaging a side frame of said frame 
(2) parallel to said longitudinal dimension, said 
frame (2) being through-penetrated, transverse- 
ly of said longitudinal dimension, by said trash 

35 conveyor (10). 

4. A machine according to Claim 3, wherein said 
steering members (22) comprise: first and third 
levers (24a. 36a) selectively engaging said 

40 front wheels (4a, 4b), second and fourth levers 
(35a. 37a) selectively engaging said rear 
wheels (5a, 5b), an oil-operated steering sys- 
tem (23) engaging on cornering, via said first 
levers (24a) and alternatively said third levers 

45 (36a), one of said front wheels (4a. 4b), a first 

fluid-operated device (25) having first and sec- 
ond fluid-operated cylinders (31, 33) identical 
with each other and engaging, via said levers, 
respectively one of said front wheels (4a, 4b) 

50 and one of said rear wheels (5a. 5b), and 

having first piping (32) interconnecting said 
cylinders (31, 33) and extending along said 
one side frame of said frame (2). and first and 
second transfer elements (36, 37) of a me- 

55 chanical nature engaging together said front 

wheels (4a, 4b) and said rear wheels (5a, 5b). 

5. A machine according to Claim 4, wherein aid 
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steering members (22) further comprise a sec- 
ond fluid-operated device (40) engaging one of 
said front wheels (4a, 4b) and one of said rear 
' wheels (5a, 5b) selected to be free from said 
first fluid-operated device (25). said second 
fluid-operated device comprising second pip- 
ing (41) extending along a side frame of said 
frame (2) free of said first piping (32). 

6. A machine according to Claim 3. wherein said 
steering members (22)' comprise a lock assem- . 
biy (42) controllable in operation to lock said 
rear wheels (5a. 5b) against steering, said lock 
assembly (42) being arranged to make the 
machine stable during road travelling. 

7. A machine according to Claim 3, wherein to 
control said steering members (22) there are 
provided, in said driver's cab (3), two steering 
wheels (19a, 19b) laid side by side along a 
transverse direction to said longitudinal dimen- 
sion, and a dashboard (20) intermediate to said 
steering wheels (19a, 19b) and pivotable to- 
ward the same. 

8. A machine according to Claim 1 , wherein there 
are provided a first gasoline engine (44) for 
fast travelling and a second hydraulically op- 
erated motor (48) for slow forward movement 
of the machine at work. 

9. A machine according to Claim 8, wherein to 
operate said second motor (48) there are pro- 
vided a pump (49) and a drive (45) intervening . 
between said first engine (44) and said pump 

(49) and being controllable to disengage. 

10. A machine according to Claim 3, wherein said 
trash conveyor (10) engaging said frame (2) 
transversely comprises transport paddles 
(10a). chains (64) engaging said paddles (10a), 
a driveshaft (50) and a layshaft (51) engaging 
sprocket wheels (63, 65), said chains (64) be- 
ing trained anround said sprocket wheels (63, 
65), a drive motor (60) for rotating said drive- 
shaft (50) carried directly on said driveshaft 

(50) , and tensioning members (55-59) of said 
driveshaft (50), movable plates (53) being pro- 
vided to support said shaft. 

11. A machine according to Claim 10, wherein said 
tensioning members (55-59) comprise, at each 
end of said driveshaft (50), a lever (55), a fixed 
trunnion (56) to which said lever (55) Is pivot- 
ed, and a first spring (57) acting on said lever 
(55), with the latter active on one said movable 
plate (53), and further comprise a cam (58) 
adapted to force said movable plate (53) and a 



second spring (59) for locating said cam (58). 

12. A machine according to Claim 10, wherein said 
roll brush (11) is positioned between said trash 
5 conveyor (10) and said rear wheels (5a, 5b). 
and wherein for supporting the same, oscil- 
latabte elements (16) are provided which are 
journalled on said frame (2) and arranged to 
form an articulated quadrilateral. 

10 

Revendications 

1. Machine (1) h balayer les rues pour le ramas- 
sage et le transport des ordures, comprenant : 

T5 un chassis (2) comportant une dimension lon- 
gitudinale principale et engageant au moins les 
roues avant (4a, 4b) et les roues arri^re (5a, 
5b) dont les axes de rotation convergent dans 
les virages, une cabine du conducteur (3), des 

20 organes moteurs (44, 48), un bac h ordures 
(6), une brosse cylindrique (11) comportant un 
axe de sym^trie (12) sensiblement parall^le k 
une surface a balayer et transversal par rap- 
port^ ladite dimension longltudinale. une ban- 

25 de transporteuse d'ordures (10) adapt^e h diri- 
ger les ordures de ladite brosse cylindrique 
(11) audit bac (6). et caract^ris^e en ce qu*elle 
comprend des ^l^ments de direction (22) en- 
gageant toutes lesdites roues (4a, 4b. 5a. 5b) 

30 pour en faire des roues directrices.et adapt^s 
dans les virages a disposer lesdites roues (4a, 
4b, 5a, 5b) avec leurs axes de rotation conver- 
geant sur un centre de direction (13) proche 
d*un prolongement dudit axe de sym^trie (12) 

35 de ladite brosse cylindrique (1 1 ). 

.2. Machine selon la revendication 1, dans laquelle ^ 
lesdits ^l^ments de direction (22) sent adapt^s 
a d^finir des angles de braquage pour lesdites 

40 roues avant (4a, 4b) et des angles de braqua- 
ge pour lesdites roues arriere (5a. 5b) qui 
different, ladite brosse cylindrique (11) 4tant 
d^cai^e depuls une position a mi-chemin des- 
dites roues avant (4a. 4b) et desdites roues 

45 arriere (5a. 5b). 

3. Machine selon la revendication 1 , dans laquelle 
lesdits 4l6ments de direction (22) compren- 
nent, pour diriger lesdites roues avant (4a, 4b) 

50 et arriere (5a, 5b), au moins un dispositif hy- 

draulique (25) comportant des cylindres (31. 
33) engageant au moins une (4a) desdites 
roues avant et au moins une (5a) desdites 
roues arriere, et compwrtant un ensemble de 

55 conduits (32) pour lesdits cylindres (31, 33) 

engageant un chassis lateral dudit chassis (2) 
parallele a ladite dimension longltudinale, ledit 
chassis (2) ^tant traverse, transversalement 
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par rapport k ladite dimension longitudinale, 
par ladite bande transporteuse d'ordures (10). 

4. Machine selon la revendication 3, dans laqueile 
iesdits ^l^ments de direction (22) comprennent 
: des premiers et troisi^mes leviers (24a, 36a) 
engageant s^lectivement lesdites roues avant 
(4a, 4b). des seconds et quatri§mes leviers 
(35a. 37a) engageant s^lectivement lesdites 
roues arrl^re (5a, 5b), un syst^me de direction 
actionn^ par huiie (23) engageant dans les 
virages, via Iesdits premiers leviers (24a) et 
alternativement Iesdits troisi^mes leviers (36a), 
une desdites roues avant (4a. 4b), un premier 
dispositif hydraulique (25) comportant un pre- 
mier (31) et un second (33) cylindre hydrauli- 
que, identiques, et engageant, via Iesdits le- 
viers, respectivement un desdites roues avant 
(4a, 4b) et un desdites roues anriere (5a, 5b)), 
et comportant un premier ensemble de 
conduits (32) reliant mutuellement Iesdits cylin- 
dres (31 , 33) et s'^tendant le long dudit chas- 
sis lateral dudit chassis (2), et un premier (36) 
et second (37) element de transfert de nature 
m^canique engageant lesdites roues avant (4a, 
4b) et lesdites roues arrl§re (5a, 5b). 

5. Machine selon la revendication 4, dans laqueile 
Iesdits Elements de direction (22) comprennent 
en outre un second dispositif hydraulique (40) 
engageant une desdites roues avant (4a, 4b) et 
une desdites roues arriere (5a. 5b) selectionn^ . 
pour ne pas §tre assujetti audit premier dispo- 
sitif hydraulique (25). ledit second dispositif 
hydraulique comprenant un second ensemble 
de conduits (41) s'etendant le long d'un chas- 
sis lateral dudit chassis (2) non assujetti audit 
premier ensemble de conduits (32). 

6. Machine selon la revendication 3, dans laqueile 
Iesdits §l6ments de direction (22) comprennent 
un ensemble de verrouillage (42) pouvant etre 
command^ pour verrouiller lesdites roues ar- 
riere (5a, 5b) pour ne pas qu'eiles soient motri- 
ces, ledit ensemble de verrouillage (42) 6tant 
configure de maniere h rendre la machine sta- 
ble durant son deplacement sur routes. 

7. Machine selon la revendication 3, dans laqueile 
pour commander Iesdits 61^ments de direction 
(22) sont prevus. dans ladite cabine du 
conducteur (3), deux volants de direction (19a, 
19b) disposes cdte h cdte le long d'une direc- 
tion transversale relativement k ladite dimen- 
sion longitudinale, et un tableau de bord (20) 
entre Iesdits volants de direction (19a, 19b) et 
pouvant pivoter vers ces derniers. 



& Machine selon la revendication 1, dans laqueile 
sont prevus un premier moteur 5 essence (44) 
pour aller vite et un second moteur hydrauli- 
que (48) pour i'avance lente de ta machine au 
5 travail. 

9. Machine selon la revendication 8. dans laqueile 
pour actionner ledit second moteur (48) sont 
pr^vues une pompe (49) et un m^canlsme 

10 d'entraTnement (45) intervenant ehtre ledit pre- 
mier moteur (44) et ladite pompe (49) et pou- 
vant etre degag§: 

10. Machine selon la revendication 3, dans laqueile 
15 ladite bande transporteuse d'ordures (10) en- 
gageant ledit chassis (2) transversalement 
comprend des ailettes de transport (10a), des 
chatnes (64) engageant lesdites ailettes (10a), 
un arbre d'entraTnement (50) et un arbre inter- 

20 m4diaire (51) engageant des pignons (^, 65), 

lesdites chaTnes (64) 6tant entraTn^es autour 
desdits pignons (63, 65). un moteur d*entraTne- 
ment (60) pour faire toumer ledit arbre d*en- 
tratnement (50) supporte directement sur ledit 

25 arbre d'entratnement (50). et des 6l6ments de 
tension (55-59) dudit arbre d'entratnement 
(50). des plaques mobiles (53) etant pr^vues 
pour supporter ledit arbre. 

30 11. Machine selon la revendication 10. dans la- 
queile Iesdits Elements de tension (55-59) 
comprennent, a chaque extr^mit^ dudit arbre 
d'entratnement (50). un levier (55), un tourillon 
fixe (56) sur lequel ledit levier (55) pivote. et un 

35 premier ressort (57) agissant sur ledit levier 

(55). ce dernier agissant sur Tune desdites 
plaques mobiles (53), et comprennent en outre 
une came (58) adapt^e k solliciter ladite pla- 
que mobile (53) et un second ressort (59) pour 

40 positionner ladite came (58). 

12. Machine selon la revendication 10, dans la- 
queile ladite brosse cylindrique (11) est posi- 
tionnee entre ladite bande transporteuse d'or- 
45 dures (10) et lesdites roues arri§re (5a, 5b), et 

dans laqueile pour supporter la brosse cylindri- 
que. des elements oscillants (16) sont prevus, 
support^s sur ledit ch§ssis (2) et disposes de 
mantdre h former un quadrilat^re articul§. 

50 

PatentansprUche 

1. Strafienkehnmaschine (1) zum Aufnehmen und 
Transportieren von Abfall mit 
55 einem Rahmen (2), der eine Hauptlangsab- 

messung aufweist und an dem zumindest die 
Vorderrader (4a.4b) und die Hinterrader (5a,5b) 
angeordnet sind, deren Drehachsen beim Kur- 
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venfahren konvergieren. 
einem Fahrerhaus (3). 
Motorelementen (44,48), 
einem Abfallbehalter (6), 
einer WalzenbOrste (11) mit einer Symmetries 
achse (12), die im wesentlichen parallel zu 
einer zu kehrenden Oberflache und quer zu 
der Langsabmessung liegt, 
einem Abfaltfordermlttel (10), welches Abfall 
von der WalzenbQrste (11) zu dem BehSlter (6) 
befordern kann. 
dadurch gekennzeichiiet, 
daB sie Lenkelemente (22) umfafit, die mit al- 
ien Radern (4a,4b.5a,5b) derart in Wirkverbin- 
dung stehen, daB alle RSder lenkbar sind, und 
die beim Kurvenfahren die Rader (4a,4b.5a.5b) 
mit ihren Drehachsen so ausrichten konnen, 
daB diese In einem einer Fortsetzung der Sym- 
metrleachse (12) der Walzenburste (11) nahe- 
llegenden Lenkzentrum (13) zusammenlaufen. 

2. Maschine nach Anspruch 1 , bei der die Lenk- 
elemente (22) die Lenkwinket der VorderrSder 
(4a,4b) und die Lenkwinkel der HinterrMder 
(5a,5b) bestimmen konnen. die jewells vonein- 
ander verschieden sind, wobei die Walzenbur- 
ste (11) von einer Mittenposition bezuglich der 
Vorden'Sder (4a,4b) und der Hinterrader 
(5a,5b) versetzt 1st. 

3. Maschine nach Anspruch 1, bei der die Lenk- 
elemente (22) zum Lenken der Vorderrader 
(4a,4b) und der Hinten-Sder (5a.5b) zumindest 
eine fluid betatigte Vorrichtung (25) umfassen, 
die Zylinder (31.33) aufweist. die zumindest an 
einem der Vorderrader (4a) und zumindest an 
einem der Hinterrader (5a) angreifen, und die 
eine Leitung (32) fur die Zylinder (31,33) auf- 
weist, die in einem Seitenrahmen des Rah- 
mans (2) parallel zu der Langsabmessung ein- 
greift, wobei der Rah men (2) von dem Abfall- 
fordermittel (10) quer zu der Langsabmessung 
durchdrungen wird. 

4. Maschine nach Anspruch 3, bei der die Lenk- 
elemente (22) umfassen: 

erste und dritte Hebe! (24a.36a). die die Vor- 
derrader (4a.4b) selektiv einstellen, 
zweite und vierte Hetjel (35a,37a), die die Hin- 
terrader (5a,5b) selektiv einstellen, 
ein hydraulisch betatigtes Lenksystem (23), 
welches beim Kurvenfahren uber die ersten 
Hebel (24a) und alternativ dazu Qber die dritten 
Hebel (36a) eines der VorderrSder (4a.4b) ein- 
stellt. 

eine erste fluid betatigte Vorrichtung (25), die 
erste und zweite fiuidbetatigte, zueinander 
identische Zylinder (31,33), die jeweils eines 



der Vorderrader (4a.4b) und eines der Hinter- 
rader (5a,5b) mittels der Hebel einstellt, sowie 
eine erste Leitung (32) aufweist. die die Zylin- 
der (31,33) miteinander verbindet und sich ent- 
5 lang eines Seitenrahmens des Rahmans (2) 
erstreckt, und erste und zweite mechanische 
Ut>ertragungselemente (36.37), die zusammen 
die Vorderrader (4a,4b) und die Hinterrader 
(5a,5b) einstellen. 

70 

5. Maschine nach Anspruch 4, bei der die Lenk- 
elemente (22) desweiteren eine zweite ftuidbe- 
tMtigte Von-ichtung (40) umfassen, die an ei- 
nem der Vorderrader (4a,4b) und an einem der 

75 HinterirSder (5a,5b) angreift und unabhangig 

von der ersten fluidbetatigten Vorrichtung (25) 
wahibar ist, wobei die zweite fluidbetMtlgte Vor- 
richtung eine zweite Leitung (41) umfaBt, die 
sich entlang eines Seitenrahmens des Rah- 

20 mens (2) unabhangig von der ersten Leitung 

(32) erstreckt. 

6. Maschine nach Anspruch 3. bei der die Lenk- 
elemente (22) eine Sperranordnung (42) um- 

25 fassen, die in Betrieb so gesteuert werdeh 
kann, daB sie die Hinterrader (5a,5b) gegen 
Lenken festsetzt, wobei die Sperranordnung 
(42) angeordnet ist, urn die Maschine beim 
Fahren auf der StraBe zu stabllisleren. 

30 

7. Maschine nach Anspruch 3, bei der zur Steue- 
rung der Lenkelemente (22) im Fahrerhaus (3) 
zwei LenkrSder (19a, 19b), die net)eneinander 
entlang einer Querrichtung zu der LSngsab- 

35 messung angeordnet sind, sowie eIn Instru- 

mentenbrett (20) zwischen den Lenkradern 
(19a,19b) und in RIchtung auf diese ver- 
schwenkbar angeordnet sind. 

40 8. Maschine nach Anspruch 1, bei der ein erster 
Vergasermotor (44) zum schnellen Fahren und 
ein zwelter hydraulisch betatigter Motor (48) 
fur die langsame VorwSrtsbewegung der Ma- 
schine bei der Arbeit vorgesehen sind. 

45 

9. Maschine nach Anspruch 8, bei der zur Betati- 
gung des zweiten Motors (48) eine Pumpe (49) 
und ein Antrieb (45) vorgesehen sind. der zwi- 
schen dem ersten Motor (44) und der Pumpe 

50 (49) liegt und so gesteuert werden kann, daB 

er auBer Eingriff geht. 

10. Maschine nach Anspruch 3, bei der das In den 
Rahmen (2) eingreifende Abfallfordermittel (10) 

55 Transportschaufeln (10a) sowie Ketten (64), die 

mit den Schaufein (10a) in Eingriff stehen, eine 
Antriebswelle (50) und eine Vorgeiegewelle 
(51), die in die ZahnkrSnze (63,85) eingreifen. 
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wobei die Kette (64) um die ZahnkrSnze 
(63,65) herum aufgezogen ist, einen direkt an 
der Antriebswelle (50) gelagerten Antriebsmo- 
tor (60) zum Drehen der Antriebswelle (50), 
und Spannmittel (55-59) der Antriebswelle (50) s 
umfafit. wobei bewegliche Platten (53) vorge- 
sehen sind. um die Welle zu stOtzen. 

11. Maschine nach Anspruch 10, bei der die 
Spannmittel (55-59) an jedem Ende der An- w 
triebswelle (50) einen Hebel (55), einen befe- 
stigten Drehzapfen (56). an dem der Hebel (55) 
arigelenkt ist, sowie eine erste Feder (57) um- 
fassen. die auf den Hebel (55) einwirkt, wobei 
letzterer auf eine der beweglichen Platten ein- 15 
wirkt, und bei der die Spannmittel (55-59) des- 
weiteren einen Nocken (58) zum DrUcken der 
beweglichen Platte (53) und eine zweite Feder 

(59) zum Positionieren des Nockens (58) um- 
falSt. 20 

12. Maschine nach Anspruch 10, bei der die Wal- 
zenbiirste (11) zwischen dem Abfallfordermittel 

(10) und den Hinterradern (5a.5b) angeordnet . 
ist, und bei der zum Tragen der WaizenbQrste 25 

(11) Telle (16) vorgesehen sind, die schwingen 
konnen, an dem Rahmen (2) befestigt und so 
angeordnet sind, 6aB sle ein Gelenkvlereck 
bilden. 

30 
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